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M [E A% F 74 (psyllium husk powder, PHP) £ — & & i & 4F 4 69 £ dh 5 AR
NTHREEEESNSFHER, RER AR ENFRNLZ, UERKEEZERFFK
P& (water holding capacity, WHC) % # 2L 45 47, #F % 7 PHP Wy /8 o & % i {0 IR & An 5 ik
el 3NE R EREFENT . EEEXTRREWEME, #TTZEZF=ZAT
HWEXRBEABIERR. EXRRERFERET LA PHP R nE 0.1%, %K MIE
FA5°C, B utlE 2he BE KX RXBERKYH, HipiE & PHP (0.1%~0.3%) # 4 4 fn
B R Wy A fn WHC, (BBt BE B 7 A Al R RAERIER T+ A& f &k F. SDS-
F T W BE i 5% fk W %k (SDS-polyacrylamide gel electrophoresis, SDS-PAGE) #1143 4% # 4 (scan-
ning electron microscopy, SEM) 447, PHP 7 fin &A% 7 ¢ & %t ik 1b 38 /2 Wk Ik 1y 2K & 4R
%, PHP = ¥F 7 LL{R # AL3K & & Z 4% (myosin heavy chain, MHC) - F 8] & Bk, W% & &
PR, REMB TN BEREM. RFXPHPAEy —Fr 3 B % BN A TF X
R REEF RHAATT I NER, UBHFE FEARE D0 & 5K o A
FRBE—ENEZE,

X\ 4 BEEWMTARE; A8, TEht; BEREE

FESES: TS 254

% (Hypophthalmichthys molitrix) & " [F 3 &
MoKz —, HEgeit, 2019 465 & 38.10
Tit, DiJEAE FEEORK SR 027 i A 3 1,
HEFRFE. AR, Em. I8, H
PR A A 22 HAT E RERR T, R n T £ JBE
i T AR R 7 BREI(EL o R D0 A £ R R R B
R . L, SR R R 45D,

B 57 ROV R EE I 32 2 4 Dy Bk Ak (35~
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XRkPRERRS: A

40 °C), EEWE 4 1k (50~70 °C) Fil ta kL Ak (>70 °C)
3B B, RS B, WLEREE S AE T
PIAEF T KA ACHE, MEE R B0 T, fafgrh
(2R 1B N IR PR A U IR R, R R
e M 28 S5 R T BN, MR IR F] 70 °C D) 1
BF, 0 R B R 1Y) I 4 45 4 50 4 T BT [ 2 AP,
Wi, L% —Bokin s &g, 57w
EEE LA R, 38 R D B 5 4 Ak IR
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DX ) &b 3 7 =Xk fin A i

JRk e AN Ty SO a8 S H ] B B
FEPEA R KA RZm , TR 7K A 55 T ifg K ok
Ui, BERCARRMEALZET S Ry T ek 10 BE A IR
H Al O A 23 72 3mSR 9 A B 290 107
K EHEAT TAHCHIBESE, Qnde fo B8 b g in i B
B RS 2™ A BT DL g R S A M
BeAh, PR BN HR S BE, BRI 0.4%~0.6% (1)
SRR K AT LA G o £0 f0 B8 BBE S 0 BE R RE K Ak
Jy— 7, HESCHERIRGE , DR RN T
7 1 R e R A R R I T Ak
AR, W AT R IR AT O RO B A R Ak
W5, G mBEd TGase TH SR, A F) T 4B
EE L

B A5 % B T 5= 45 6 B} (Plantaginaceae) 4 Aif
J& (Plantago) 18 %5 %4 1 (P. ovata) T 5 Ji 24 i)
F & F A F 5% (psyllium husk, PH) & &
AT PERUR TR 4T 4, & & A1E 80% L) I,
2B VB I AT AR B A B0k S Y B AL 4 R o
A (psyllium husk powder, PHP)"', PH H.45 i fii
FEARINE SRR, B2 DA IER
I 253 AR SR U A A D5 PHP 5% PH 16
HIRMMBI A FLRORY AR G .
PHP 7] D g3 (R JBE I AR 7K PR, 850 PR 1) 285
Hoo T AL, (E3E AR MF R ¥R 0.8% i PHP 1]
A 8 1 LR R ORE ) BRI AR E ME S 0.12% 42
AT 5~ JB 1 0.63% i 5 e L vl il 4 58 000 5 B R 4%
ARSI PRSI AL T U I PHP i & £ 58 BE it 1)
TEEM, A TG K o fd 5 o B8 ) i P AL
—ESHE

R E S RS RES

1.1 #R5E

AAA V% UREEBE (7 6% BN 0.25% £ R
WERR AN, JKATF BN 76%), W 1AL 2 30
H AT H H K= R A BR AR, —18°C ¥
BRI 245 B ER T o0k (2l
99%, 100 H), WA L REEMEHHEARAR;
BEMBBEAR . BREEALS, WHEBT;
10% SDS ¥ & . 0.5 mol/L Tris-HCI (pH 6.8),
H Solarbio FHE AT BRAFl s Hl . B-#idk L BE .
W . HaEm. %55l R-250, BEfR . H
. JCOKWERR AN . OKBER A . R

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

Bt K OEE ., + R R N (SDS), W H [
2R F G R A . g w2 b4l

1.2 FENFEERE

FA1104N B T 20 87 K7, 1 R A 2%
Bl A g A R A5 S2-5 AU FEHL, TN JE A
AL RS 75 SU-50 BURNAL, 348 b
FH 5 HZ-2 BIPFLEC R KA, 1195 &
TR TR A5 TA-XT plus B Y P, B
[€ Stable Micro System 2% ] ; CT15RT #I &5 &
W HRE L, iR EEMNG SRS THE
FABRAFE; DYY-11 BRI KAY, b ati s — AU AF
T TI8 MU E i frilas, f2[E IKA /3] ; Regulus
SU8230 Mg & FH e, HAH L AH,

1.3 SKBFE

& RERRAF S BUE B R B R
(4°C, 12h)—5r¥kE R 2.5% & . PHP) £ X
WK — (T 3h) FE B — P o 0 2 5 — Bk
UKV H—TICE TSR (4 °C)— I & BERC R
Horp bt e 0 BRI K 23 & i A 77%+0.5%

PHP A0 & % B % X5 PHP s il 2 -
DIaBE TR B, USRS 0%, 0.1%.
0.2%. 0.3%. 0.4% F10.5% fY PHP StafEIR-AHE
R, —BoOKBAME R 40°Cmin 1 h, B
TR 49 90 °C H# 30 min, AR 58 B AT K
RPN R bR, HeA ST PHP NI A e 45 1

BRACIR R £ R E AL IR B
HUPHP (B8R 0.2%), SaBERA Tt ,
— BRI 2439 30, 35, 40, 45 A1 50 °C il
1 h, ZBOKIBEAMEN 90 °C in#30 min, LLEE
J2 i AR KM R TR 8 bR, HAE o AT 8 R Ak
RE W e 4

B A B 18] 3R E X T e Ak B ]
IUPHP (IR NINEER 0.2%), 5 aBEIRAHiHEIEM
— BEKIE A 40 °C 4y Bl m#AAb B 1.0, 1.5,
2.0, 2.5F13.0h, ZB/KI AR 90 °C A 30
min, DABERCSR BE R KM PR 8 bR, L ER o
B8 e Akt 8] 1 Fe A 45178 o

& BRI S L E R VLB e
5 BRI RE KR PP R R, AR R A 2
B, BB ALIRE (A). BEALRTTE] (B)., PHP
I (C) 3N K 3 DK HETT Lo(3%) By IE
R . HRAFRME PR,
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1142 KopE o R 45 4

#1 BRSRFHETREERKESR
Tab.1 factors and levels of surimi gel properties

orthogonal experiment

#* factors

S
levels — BOACLIRBESC BRI A/ PHPARHNE/%
gelation temperature  gelation time  the addition of PHP
1 40 2.0 0.1
2 45 25 0.2
3 50 3.0 0.3
BBRACRE M R RO E s T

WAEYR 1h, FIEMA, VI 20 mm & KR
#, {#H TA-XT plus B PEACIN 5 LA BT 77 (brea-
king force, g). B Wi 2 (deformation, cm) F1#E I
SR (gel strength, g-em), HAKS %L, 058 27 Jil 45
7\, (surimi penetration), P/5S EXIEHL (HAZE 5 mm),
R 1.0 mm/s, FHE#E 1.5 mm/s, J5LEE
B 1.0mm/s, MEHE 10.0mm/s, FEHEE 15mm,
fish % 257 Auto(force), BN 1 5.0 g BRLHFENF
AT 8 Yk, i K AH Al i/ IME TS BOE-341H

Fokbm e FEoK Pk i M 5 2% BRI A0
77, BSVEIE S, B2 5 & 1 10 U0 29
2 mm B RS BPRE (W), SF 2 0 5
BT 2R LIF@E, A 50 mL B.LE T,
6 640 x g, 18 °C 4 T #5.0> 10 min J5 PR IR FK E
(Wy)o BHMEMFATIN 3 Y, HEaERK M (WHC,
%) MR 45 LL R AT

W,

WHC = W, x 100% (D

AAB/KEMNZT SHERHFT WA
5 R BEE I 28 BB R, WA B
BEBERE VIR 5 mm @& B BAE , FREICH my, A
ARARTPIFHATE T, PKZEE 10 min, ZEES
Wi IF IR AR T R K 2 JE AR, E 8 my.
PR 28 TR R (%) R LL T 2 b A7 5

m

AABE = T2 100% @)
1

SDS-% & M Bt st AR d ok R RS
il 2 AR 48 Kudre 5527 19 7775, #F 27 mL 5% 94
SDS IETMNA 3 g &2 A fa BRI AR S, IR A
Jii 2min, BT 85°C /K¥ 1h, SRIGHEETT 8000
g B0 10 min, MU E 35 W S5 FE 5 22 M [4 mL 10%
) SDS. 2 mL 50% Y H ¥ . 1 mL B-%i & & BE |
2.5 mL 0.5 mol/L Tris-HCI (pH 6.8). 0.03 g [ 5

https://www.china-fishery.cn

FIZEM K T He B 1 1R B AT IR G, BhKIA
5min Ji5, —20°C BFEAE. HIKITERRE Laemmli®?"!
HI T EEMAE B R, B 5% W46 . 10%5 B i
H1 pH 8.3 42 A7 14 HL A 2% #h i (0.025 mol/L Tris Al
0.192 mol/L By H & 2), L4 10 uL, fEJE 100V
FL YK L 28 VR I A T B IR BE IR ER (29 4 h), H
WKSERUGAE 37 °C FH 0.1% % 8 R-250 Yufh,
5min, FFRR B WREEIRNL 6 12 h, 55 7E R
JRERAGAY % . i Tanon KAE Gel Image System
ID 4.2 43 A7 351 % FL UK B 1 45 R BE A T 40 AT

AL (SEM) MR HiES % Mi
AP ARSI L mm B A, R
2.5% IR _BEREER T, BT 4°C &M T EE 24 h,
Z eI 0.1 mol/L B R 8 2% vl (pH 7.2)
k3 o IREIRIRAE 50% . 60% . 70% . 90% F1100%
1) B K (R 15 min), /K S B9RE S FH
TR T IRHL T, SRS AE e 5 0 A i S
B4, A kA LR JBE R I P T 25 A

1.4 HIEDH

MR B R 45 5, 54T Lo 3 BIIERS
IRIG,  DABE S 3 B ARk M NIRRT R R, R A
CERTVEATIE, ARG I 5 B AN KM 2 AR FR Y
EEE, e A RN S, SR mARIE
REEEITE, AT &M XA LR
BT IR ZE 0T, R NP ER I, I
i 5F SPSS 25.0 R4 ik AT B E RS, P<0.05 %
NI EMESR

2 4

21 BRERRAEERS

PHP s An 2 2f & JE 5% I 45 M 69 % 7 fii
JE EE Jz 1) B DRI 1 R S 5 JE B PHP U8 N 2 1Y)
WIS TR, BT Bk PHP
I8 0B A B R B, PHP BRI N 0.1%0
0% DT 3 0 s i 8 3k B B KA, 433 567.35 g
545.68 grem, i EEEEE o PHP Y TR IR 0.1%.
0.2% F10.3% s, A W7 7 . 0 DT 5 R0 3568 JC ot 2
WA MR (P>0.05), W PHP 5, faEEEE
JE A T B I R, DR B n, 24 PHP Wit
KT 0.3%KF, 8 e 1) A T B 25 B AT ) R 6 M
S 1 B R [ (P<0.05)(I 1), fhBEBEI 1Y
FE7K A B PHP %S i (4 38 Jin 56 38 58 5 0k 55, i
MU Z R K RE B BT B (P<0.05)(&] 2).
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[ #ili#1  breaking force
Wl GURHEEE  gel strength
—e— TW#EE  deformation

5 800 2 112
o 2 b b 1 1.
8 5 700 NP F .« 119
L’;DE 600 aa ¥, aab\i’_’I 108
£ % b 107 £ g
":é c 106 =5
S~ {05 H 5
5 g loa & E

&0 103 =<
= 102 &
R 101
=2 1%,
B

e -02

> -03

0 01 02 03 04 05
PHP #SINE/%
the addition of PHP
1 PHP 73N & % & BE AR 33 FE HO 72 0D
AFNG FRER R — 485 h5 R, 7 — B A FKE B
H%ER, TH
Fig. 1 Effect of PHP addition on
the strength of surimi gel

Different small letters indicate that under the same index, the same factor

has significant differences at different levels, the same below
100

90 ¢

80 | i/buc/'

70

FEKE/%
WHC

60 |

50

40 : : ! . .
0 0.1 0.2 0.3 0.4 0.5
PHP S H0&E/%
the addition of PHP

2 PHPRMMEX & B R Fr K IR T
Fig.2 Effect of PHP addition on the WHC of surimi gel

B SRAC R AT SR B I b 6 R R 1
JBE AE Fi 110 B DT 7 R O ik i R o L B 1 T i e v
TG B, T EE A R T 0k DB B ) R e AN
3 (P>0.05), WEEEAE 45 °C W, 11 B8 % I 15 51
i KW 7 (524.03 g). f K BE IS5 B (542.93
g-cm) Flld KW BT I 2 (1.04 cm) (& 3). fif £ 58
TE 45 °C BT EEF K M K, H 5 40 Fl1 50 °C Z
)4 M2 5 (P<0.05), {H 455 35°C 42|
A REK M T i 3 25 R (P>0.05)(#] 4).

B AR BT 18] AF & BE B I 4R M 69 %R Fiti
Y5 B A s ) ) 8 T, £ B VRE R ) T DRIE 7 5

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

[] ®Wi/1  breaking force
Bl GROEEE  gel strength
—o— FHWTFE S  deformation

= 700 12
o B0 ab ab a a 1 1.
EEOO et ATt 0
o0 — 500 | 10.8
£ 5 lo7 5 g
s 400 cc 10.6 i §
£E dd los o &

3 300 j0a 2
on 10. z Q
S 200} 1oz &=
2% 100 107

£ i 1
i 101

30 35 40 45 50
AR /°C

gelation temperature
3 ORRUWERENGERERKEENZN
Fig.3 Effect of gelation temperature on

the strength of surimi gel

100

90
ab

a
80 | 4 > 5 —— 0

70

FEKAE/%
WHC

60

50

40

30 35 40 45 50
B TR /°C
gelation temperature
4 BREIR BT & B R R K MR 20
Fig. 4 Effect of gelation temperature on
the WHC of surimi gel

SRR, BAE2, 2.5 F13h ZE, BT FEER
WA WE TR (P>0.05); WK B S
J& TR, 7E 2 h RS RIEBIEIE 25 1.09 cm (&1 5),
1 58 R T 119 45 7K M B 2 95 I Ak B TR) ) 4 m &2 1
THEa (K 6).

22 EXRABERSF

EGRIBRE RSN ERERIELS
O EEAD I, XTSRRI R B AL I E] R PHP
A (R 1), R =R ZIKCFRIIESSR Ly((3Y),
DA i i B2 N5 KM (RCE 358 5) S WA 1A 2 ik
Frise . BAISE T 5 AR gk 2 Fis .

H1 2% 2 EDW M, il LAAS ) 40 58 55 M 1Y) e
TN ABICy, AR 107, BIBEI AL
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1144 KopE o R 45 3%

[ ®#Wi/s  breaking force 100

Wl GO gel strength 90

—o— fiIlT#EES  deformation b

5 900 1 o 112 ool 4 S S
§ § 200 + g/g/i\i 2 1 1(1) $ O i/i/i }
< 2 700 t a _a 1 Tz 90|
o0 E ab a a ab A 09 E % B
E %6001 cc b 08 5 § i
= E 60 -
S 0.7 5% &
5 E 0.6 E 50 |
L, o 400 05 % €
I L =
=i 300 8.431 S 20 L , , , ,
g% 200 | 02 10 15 20 25 30
= 100} 0.1 B HL R i)/
0 0 gelation time
10 15 20 25 30 o o .
gelation time Fig. 6 Effect of gelation time on the WHC of surimi gel
& 5 CEEBR LB XY & BR R AR SR E AU 2N T M AT S
& %% B 44 Bt (8] 3 £ R 6% B 5 B M B2 M g AT I E IR I

Fig. 5 Effect of gelation time on the o . -
I ERIE 7 E R R AT T3 —dit

TE AT FI A IR g (5% 3) RO ],
HRJE 45 °C, BERALETE 2 h, PHP BRANE 0.2%.  RBEURAGEEHE LA, IR 2 #id5e iy
HWA ARSI ECRA AR, Wit JEFEEE TR AB Gy /Xt IREAT L .

x2 BEREARFHEENRESRERER
Tab.2 Orthogonal experiment scheme and result analysis of surimi gel properties

et et PHPARINE BRI/ FEokbE /% BERORIE  RRKIESR A

strength of surimi gel

IE ass IREE(A)CC  ISHE(B)/A (©)/% (g-cm) WHC SR JE % comprehensive
no. gelation gelation the addition gel strength gel strength WHC score
temperature time of PHP Yil e degree ¥} degree Y Y;

1 1(40) 12) 1(0.1) 502.68 78.47 0.80 0.51 6.55
2 1 2(2.5) 2(0.2) 491.22 77.86 0.73 0.38 5.56
3 1 33) 3(0.3) 461.22 76.1 0.56 0.00 2.79
4 2(45) 1 2 537.20 80.74 1.00 1.00 10.00
5 2 2 3 404.49 80.38 0.23 0.92 5.75
6 2 3 1 501.15 80.38 0.79 0.92 8.56
7 3(50) 1 3 365.35 80.37 0.00 0.92 4.60
8 3 2 1 474.93 78.35 0.64 0.48 5.61
9 3 3 2 430.12 77.73 0.38 0.35 3.64
K, 14.90 21.15 20.73
K, 24.31 16.92 19.20
K3 13.86 14.99 13.14
% range 10.46 6.16 7.58
REFE-K ACB
factors major—minor
BT A;B.C,

the optimal conditions

Ee RSP E S ARERNZE R, y el YOSEhR R, YGRS MEG. i wle, i=1,2, -, 9; j. 3 DN EIER, j=1,2)
Ky Ky K2 BRI, 2, 3RI3IR G E 7 < Ml RIERA, B, CHI M ARELT- 23 MR ZE R K. R IR

Notes: numbers in parentheses in the same column are the levels of the factor; y;; is the index value, ¥} is the index affiliation, and Y; is the integrated
score (i. trial no. i, i =1, 2, - -, 9;j. trial no. j, j = 1, 2); K;, K,, K5 are the sum of the three composites of level 1, 2, and 3, respectively. Subscript
numbers for factors A, B, C indicate the level of the factors, respectively. The same below
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®3 BEARFMEIIRESRSSER

Tab.3 Scheme and result analysis of surimi gel properties verification test

RITT R IR LRV
R 5 experiment scheme result comprehensive score
no. B SRE ((g-em) Rk /% TR iR S KRR L i
A B ¢ gel strength y; WHC y;,, gel strength degree ¥;; WHC degree Y;,  comprehensive score Y;
10 2(45) 1(2) 1(0.1) 551.74 78.29 1.00 0.47 7.36
11 2 1 2(0.2) 522.00 78.32 0.84 0.48 6.59
8RR IR ABCy 55— IE AR 10 ¢ a
=T . b
PR AL AsBCoHY L ol Jbr 1 H
DH g (£2) i ABIC, AT 2 ¥
10.00 43, VERXF BRI 4 BRI 577 % AB,C, j;i z 6
W2 & PP E N 10.00 73, P Z H R 10/10=1, ;& 2 41
Q% AR IR (% 3) T AB,C, HULEAVE %8
530 7.36, MEARIRIE 11 SIRBALA T E ABC, 2T
RIZRE IR 6.59 7%, P Z A 7.36/6.59=1.12. 0 . . .
HULE X TR—A2EE, ABC, LS ! 2 3
ARTLE

MBI AB C, BIZEAIFAMENTE 0.12, FFLLH4
THEIRTE RIS T — SRR 10 BUA R
ABC, T PR AL 577 % AB Gy I,
B2 R FE BV I PR et 07 %60 AGBIC, VBRI
FLIRFE 45°C, BERALEE 2h, PHP ZRITEHN 0.1%.

23 ARIIZFHEEBREZBRERSN

XEASTA] T2 25 F 0 B B8 ¢ o M 0 47 565
ST, ARG T 240 —BOUKIE 40 °C {1
1h, Bk 90 °C {46 30 min, A PHP; 1
Wy %, el TE4M0: —B
JKIR 45 °C R 2 h, —BIKI 90 °C {4 30 min,
W 0.1% /9 PHP; S — 4l fbxfidal, H T
25N —BoKIE45°C R 2 h, Bk 90 °C
{7 30 min, ASESHI PHP,

ZRAB IR T B IRIK 0 BEBE I 4 2K A 5 K 4y
MR, A% GE 7K i FL Ak 20 1 £ 58 B e 7% 780t
g R F AR T AL B (P<0.05), (EAZ 58K
2R Ak 41 7% 28 0 % R A 3 22 7% (P>0.05),
5T 2B, PHP B9 ¥ Ny vl LA/ 468 s B i Ak
TR SR AE T BB S 1 28 B LR (B 7).

24 AELEE&H&BEER SDS-PAGE H )
3&VKE PR ENERE A -ULERE A =5

(heavy meromyosin—myosin heavy chain, HMM-
MHC), JEHWLERE H (tropomyosin, TM), HLEK &
F1%:%5% (myosin light chain, MLC) &7 JL-F- o2& b
(1 8), b4 (ki 2. 3) H 88 T B AR A LBk
#H 1 # 5% (myosin heavy chain, MHC) %7 58 & . [A]

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

different technological conditions
7 TRIZRGERERBEMKE
LA 244041 (n PHP); 3.4E4LXS I 4L CE PHP), TR
Fig. 7 Cooking loss rate of surimi gels under
different technological conditions

1. traditional surimi gel; 2. optimized surimi gel (with PHP); 3. optim-

ized surimi gel control (without PHP), the same below

i, Pofbdl (kiE 2. 3) H Rl LER & 1 (paramy-
osin, PM), . JJLEK & H (light meromyosin, LMM)

u M 1 2 3
245 — MHC

}2(5) i ons HMM-MHC
100 —— b ! PM

75 — ] { ¢ —— LMM

63 —— b

35 e m——
25 ——
20 » MLC

8 ARIILZ&FM&ERERKREIKE
M. Tl & A i 4 7 bRl
Fig. 8 Protein patterns of surimi gels under different
process conditions
M. pre-stained moleualar weight marker of protein
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1146 Ko

S 45

FHLBh 2 1 (actin, AC) 7 5% & 55 4% 4 fa iy (UK 3B
D) A BRI, T TM 5 A BT AR, S5O0 x)
HRZH (JK3E 3) AL, ik fallpd (JkiE 2) 1 MHC
Hiom BRSSPk fimdl (JKAE 2) T PM Al LMM
AL AR X FRZH (DK 1A 3) F 5 (18] 9)-

140

v

120

100

40 i
a b ¢ d e f g

B9 FRTEEHEFRREXEHEE

Fig. 9 Band intensity of protein pattern of surimi gels

2k ity 9 5/ (Int)
band intensity
S

D
(==}

under different process conditions
a. MHC, b. HMM-MHC, c. PM, d. LMM, e. AC, f. TM, g. MLC

25 FARIZHFHEBEERMNEHTHT

o BE P LR AT B (s A, R AEAR
MR, R TE R % 0 = 4 MR 254, 3 Fh
T4 AR T £ B8 958 1 119 Bl 0 235 4 4n P R BT 7R
WY 0.1% PHP By 5 ¢ 3% 10 A >k i 2y .
i, BREMAL, SHEE. A% BUKER
T £ B8 i 2 T A R B ORI, i1k
X R 2HL 7y £ JBE 358 I 3% T R R R RE AN 38 50, fHL T
LN 2 HEERCAR L, SCHREE P51 %, B PHP
AT RETE 24 T 38 7 48 1 4 22 (R B LB
T B T R, X W E TR R A
RS I PHP (1% 6 J58 B i 1% VBT 7 184 in 1 s U B2 5
WA (B .

3 0B

Hii, AFeuts 23, o Lot b IR
T A A o JBE R S P R o Rl B R OK
JRE )3z o P T R BT B AR Y . M A
R T RNEAREZTER . IR K . KRR
Je =35 A W vt i A0 JBE A R Ji RIS ML L AR U &5
PRV E R S 52 . BRI R IR — IR 1.37%
4 T B U N 1.37% JEKY . 0.44% W] £5 5K S A
0.22% K--RH7 i =3 20 45 e T DA /& f0 JBE 8 1 11
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Plate Scanning electron microscopy of surimi gels

under different processing conditions
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Processing optimization and gel properties of silver carp (Hypophthalmichthys
molitrix) surimi gels fortified with psyllium husk powder

ZHU Yajun', YETao>, WANG Yun®, LINLin"*’ LU Jianfeng "**

(1. School of Food and Biological Engineering, Hefei University of Technology, Hefei 230009, China;
2. School of Bioengineering, Huainan Normal University, Huainan 232038, China;
3. Key Laboratory of Bioresource and Environmental Biotechnology of Anhui Higher Education Institutes,
Huainan Normal University, Huainan 232038, China;
4. Key Laboratory for Agricultural Products Processing of Anhui Province, Hefei University of Technology, Hefei 230009, China;
5. Engineering Research Center of Bio-process, Ministry of Education, Hefei University of Technology, Hefei 230009, China)

Abstract: Psyllium husk powder (PHP) is a food hydrocolloid rich in both soluble and insoluble dietary fiber. Pre-
vious studies have shown that the interaction between polysaccharide hydrocolloids and proteins could affect the
ability to form gels, which suggests that the addition of PHP to surimi paste may have an impact on the properties
of surimi gels. In order to study the the development and application of PHP in surimi products, three factors
including the amount of PHP added, gelation temperature and gelation time on the gel properties of surimi were
investigated, using frozen silver carp (Hypophthalmichthys molitrix) surimi as the research object, gel strength and
water holding capacity (WHC) as the inspection indicators. On the basis of single factor experiments, three-factor
and three-level orthogonal experiment and verification experiment were carried out. The best processing condi-
tions obtained through orthogonal test result were as follows: PHP addition amount 0.1%, gelation temperature 45
°C, and gelation time 2 h. The cooking loss rate, protein pattern and microstructure of fish sausage prepared by the
traditional process (without PHP, gelation temperature 40 °C, gelation time 1 h), optimized process (0.1% PHP
addition, gelation temperature 45 °C, gelation time 2 h) and optimized control process (without PHP, gelation tem-
perature 45 °C, gelation time 2 h) were analyzed and compared to verify the properties of surimi gels under differ-
ent conditions. The single factor test results showed that the addition of an appropriate amount of PHP (0.1%-
0.3%) could increase the hardness and WHC of the surimi gel, but PHP might have an adverse effect on the
deformation, and compared with the traditional technology, slightly higher temperature and longer time would help
the surimi mixture to form better gel; the results of cooking loss rate, SDS-polyacrylamide gel electrophoresis
(SDS-PAGE) and scanning electron microscopy (SEM) in the verification experiment indicated that the participa-
tion of PHP might reduce the cooking loss of surimi gel formed at higher gelation temperature, promote cross-link-
ing between myosin heavy chain molecules, retard protein degradation and help to form a denser gel structure.
PHP as a new food raw material used in the development of high-quality and healthy surimi products was prelim-
inarily explored in this study. And it is expected to be able to provide some reference for enriching the research

content about application of hydrocolloid in the performance of surimi gel properties.
Key words: Hypophthalmichthys molitrix; psyllium husk powder; surimi; process optimization; gel properties
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